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Description 



SYMMETRICAL LIQUID CRYSTAL DISPLAY 

PANEL 

Background of Invention 
[0001] 1. Field of the Invention 

[0002] The present invention relates to a liquid crystal display 
(LCD) panel, and more particularly, to a symmetrical LCD 
panel. 

[0003] 2. Description of the Prior Art 

[0004] LCDs have been widely applied to a variety of information 
products, such as notebook computers and PDAs, because 
of their small size, low power consumption, and low radi- 
ation emission. 

[0005] Refer to Fig. 1, which is a schematic diagram of a conven- 
tional LCD panel 10. As shown in Fig. 1, the conventional 
LCD panel 10 comprises a glass substrate 12 having a 
display area 14 and a peripheral circuit area 16 on the 
surface, at least a source driver IC 18 and at least a gate 



driver IC 20 positioned on the periplieral circuit area 16, 
and a flexible printed circuit board 22 positioned at an 
edge of the peripheral circuit area 16. 

[0006] The flexible printed circuit board 22 comprises a circuit, 
which has a plurality of conductive wires 24, electrically 
connected to the source driver IC 18, the gate driver IC 
20, and electrodes (not shown) on the glass substrate 12. 
In addition, the flexible printed circuit board 22 serves as 
a connector for connecting the LCD panel 10 with other 
electronic elements (not shown), and for transmitting sig- 
nals to the source driver IC 18 and the gate driver IC 20. 
The source driver IC 18 and the gate driver IC 20 control 
image display of the LCD panel 10 by inputting signals to 
the electrodes (not shown) on the glass substrate 12. 

[0007] At present, the driver IC cannot be formed in the LCD 
panel by mass production due to technological con- 
straints. Therefore, the driver IC is connected to the LCD 
panel using a tape carrier package (TCP) or by chip on 
glass (COG) technology. Since a TCP has large size and 
only allows packaging one driver IC, TCP is normally ap- 
plied to larger panels. COG technology is a flip chip 
method that binds ICs on the circuit of the substrate by 
using anisotropic conductive film (ACF) or silver glue. 



However, if one driver IC is not well treated, the whole 
panel must be discarded. Thus, the COG technology is 
normally applied to smaller panels that use fewer ICs. 
[0008] In addition, the source driver IC 18 and the gate driver IC 
20 are positioned on different sides of the peripheral cir- 
cuit area 16 for respectively controlling data lines (not 
shown) and scan lines (not shown) of the LCD panel 10. 
Nevertheless, the display area 14 is not on the central part 
of the glass substrate 12, which increases the overall vol- 
ume of the LCD panel 10. Besides, the flexible printed cir- 
cuit board 22 is positioned at the corner of the glass sub- 
strate 12 for connecting to both the source driver IC 18 
and the gate driver IC 20. This arrangement makes the 
LCD panel 10 unsymmetrical. Furthermore, due to the ar- 
rangement of the source driver IC 18 and the gate driver 
IC 20, the conventional LCD panel 10 cannot be applied to 
small information products that require a symmetrical 

display. 
Summary of Invention 

[0009] It is therefore a primary object of the present invention to 
provide a symmetrical LCD panel applied to information 
products that require a small and symmetrical display. 

[0010] Accordingly, the preferred embodiment of the present in- 



vention discloses a symmetrical LCD panel. The LCD panel 
comprises a substrate having a display area positioned on 
the central part of the substrate and a peripheral circuit 
area positioned on the surface of the substrate, at least a 
source driver IC positioned on the central part of the pe- 
ripheral circuit area, and a flexible circuit board posi- 
tioned at the outside perimeter of the peripheral circuit 
area. The flexible circuit board is positioned on the same 
side as the source driver IC, and includes an extension 
portion having at least a gate driver IC positioned at the 
center. The LCD panel further comprises a plurality of 
conductive wires connected to the gate driver IC, the 
source driver IC, and the display area. 
I] The gate driver IC of the present invention is installed on 
the flexible circuit board rather than being installed at the 
edge of the glass substrate. Consequently, more area re- 
mains for the bonding pad of the source driver IC. This 
reduces the possibility of substandard assembly for the 
source driver IC. In addition, the display area is positioned 
on the central part of the substrate, the source driver IC is 
installed on the central part of the peripheral circuit area, 
and the gate driver IC is installed at the center of the flex- 
ible circuit board such that the LCD panel becomes a sym- 



metrical LCD panel. 

[0012] These and other objectives of the present invention will no 

doubt become obvious to those of ordinary skill in the art 

after having read the following detailed description of the 

preferred embodiment that is illustrated in the various 

figures and drawings. 
Brief Description of Drawings 

[0013] Fig. 1 is a schematic diagram of a conventional LCD panel. 

[0014] Fig. 2 is a schematic diagram of an LCD panel of the 

present invention. 

[0015] Fig. 3 is a schematic diagram illustrating the LCD panel 

shown in Fig. 2 applied to a cellular phone. 
Detailed Description 

[0016] Refer to Fig. 2, which is a schematic diagram of a LCD 

panel 30 of the present invention. As shown in Fig. 2, the 
LCD panel 30 of the present invention comprises a glass 
substrate 32 having a display area 34 and a peripheral 
circuit area 36 on the surface, a source driver IC 38 posi- 
tioned on the central part of the peripheral circuit area 36, 
and a flexible circuit board 40 positioned at the perimeter 
of the glass substrate 32. The flexible circuit board 40 
and the source driver IC 38 are positioned on the same 



side of the glass substrate 32. The flexible circuit board 
40 further comprises an extension portion having at least 
a gate driver IC 42 positioned at the center, and a plurality 
of conductive wires 44 connected to the gate driver IC 42, 
the source driver IC 38, and electrodes (not shown) of the 
display area 34. In addition, the flexible circuit board 40 
can be a flexible printed circuit (FPC) board, a flexible 
copper clad laminate (FCCL), or a tape carrier package 
(TCP). 

[0017] The source driver IC 38 can be installed on the glass sub- 
strate 32 by COG technology. The gate driver IC 42 can be 
installed on the flexible circuit board 40 by chip on film 
(COF) technology. COF technology utilizes a sealant hav- 
ing conductive particles, such as anisotropic conductive 
film (ACF) to fix the gate driver IC 42 on the central part 
of the flexible circuit board 40 such that protrusions (not 
shown) are connected to the conductive wires 44 of the 
flexible circuit board 40. 

[0018] Refer to Fig. 3 which is a schematic diagram illustrating 
the LCD panel 30 shown in Fig. 2 applied to a cellular 
phone 50. As shown in Fig. 3, since the gate driver IC 42 
is positioned on the central part of the flexible circuit 
board 40, the glass substrate 32 only includes the source 



driver IC 38. Consequently, the display area 34 is located 
in the central part of the glass substrate 32. This arrange- 
ment makes the cellular phone 50 smaller and provides it 
with a symmetrical display. 
[0019] Furthermore, since the LCD panel 30 only comprises the 
source driver IC 38, the area for a bonding pad becomes 
larger. This avoids the assembly difficulty of the source 
driver IC, and further increases the viewable range of the 
display area 34. 

[0020] It is worth noting that while the preferred embodiment of 
the present invention addresses a small-size LCD panel as 
an example, the present invention can still be applied to 
various LCD panels, such as amorphous silicon thin film 
transistor LCD panels. In addition, the LCD panel of the 
present invention is not limited to being applied to cellu- 
lar phones. The present invention can be applied to any 
information products that require a symmetrical display, 
such as smart phone. Besides, in the present invention the 
source driver IC can be installed on the flexible circuit 
board while the gate driver IC can be installed on the sub- 
strate thereby achieving the same effect. Additionally, the 
shape of the glass substrate and the flexible circuit board 
is not limited to rectangular. The glass substrate and flex- 



ibie circuit board liaving a symmetrical shape, sucli as an 
octagon or trapezoid, can also be employed in the present 
invention. 

[0021] In comparison with the prior art, the LCD panel of the 
present invention comprises at least a source driver IC 
formed on the glass substrate by COG technology and at 
least a gate driver IC installed on the flexible circuit board 
by COF technology. Hence, the peripheral circuit area is 
reduced and the display area is increased. Furthermore, 
this arrangement makes the LCD panel meet the symme- 
try requirement of many information products. 

[0022] Those skilled in the art will readily appreciate that numer- 
ous modifications and alterations of the device may be 
made without departing from the scope of the present in- 
vention. Accordingly, the above disclosure should be con- 
strued as limited only by the metes and bounds of the ap- 
pended claims. 



